Reduction of lipoic acid by lipoamide dehydrogenase.
Racemic lipoic acid is therapeutically applied in pathologies in which free radicals are involved. The in vivo reduction of lipoic acid may play an essential role in its antioxidant effect. It was found that mitochondrial lipoamide dehydrogenase (LipDH, EC 1.8.1.4.) reduces the R-enantiomer 28 times faster than the S-enantiomer of lipoic acid. Moreover, it was observed that the metabolites of lipoic acid, bisnor-, tetranor-, and beta-lipoic acid are poor substrates of LipDH. S-lipoic acid inhibits the reduction of the R enantiomer only at relatively high concentrations. The reduction of R-lipoic acid by mitochondria-rich tissues may proceed smoothly, even if the racemic mixture is applied. This is of importance in elucidating the molecular mechanism of the pharmacotherapeutic effect of lipoic acid.